Secretion of the proenzyme and active bovine pancreatic phospholipase A2 enzyme by Saccharomyces cerevisiae: design and use of a synthetic gene.
We have developed a phospholipase A2(PLA2)-producing system using Saccharomyces cerevisiae. A 456-bp synthetic DNA fragment was constructed encoding bovine pancreatic phospholipase A2 (proPLA2; zymogen) along with the signal sequence of dog pancreatic PLA2. Yeast-preferred codons were chosen and unique restriction enzyme sites were incorporated. 22 oligodeoxynucleotides that varied in size from 33 to 48 nucleotides were chemically synthesized and assembled into the DNA fragment, which was then placed under the control of the yeast acid phosphatase repressible promoter. The resulting plasmid, transformed into S. cerevisiae, directed the synthesis of about 2.8 micrograms/ml of PLA2, most of which was secreted into the culture fluid. The secreted PLA2 comprised 18 to 26% of active enzyme, the remainder being proenzyme. Both had the expected N-terminal amino acid sequences, indicating that the yeast accurately released the signal peptide and the activation peptide (N-terminal heptapeptide of proPLA2). The specific activity of PLA2 thus produced is the same as that of the authentic bovine enzyme.